Bases in the anticodon loop of tRNA(Ala)(GGC) prevent misreading.
The bases at positions 32 and 38 in the tRNA anticodon loop are known to have a specific conservation depending upon the anticodon triplets. Here we report that evolutionarily conserved pairs of bases at positions 32 and 38 in tRNA(Ala)(GGC) prevent misreading of a near-cognate valine codon, GUC. The tRNA(Ala)(GGC) molecules with the conserved A32-U38 and C32-G38 pairs do not read GUC, whereas those with three representative nonconserved pairs, U32-U38, U32-A38 and C32-A38, direct the misincorporation of alanine at this valine codon into the peptide chain. Overexpression of the nonconserved tRNA(Ala)(GGC) in Escherichia coli is toxic and prevents cell growth. These results suggested that the bases at positions 32 and 38 in tRNA(Ala)(GGC) evolved to preserve the fidelity of the cognate codon reading.